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portion of each mass-system about a similar portion of the other. The proportion of the total mass which is thus necessarily involved in penetration into and circumrevolution about the other depends, of course, only upon the intensity of the relative motion between the systems; that is to say, upon the amount of V2 in proportion to the M^ + M2 present. It is hence easy to infer how it is that intensity of energy is a controlling factor in determining energy-transformation; for the penetration of more than a certain proportion of each system into the other would break up the internal equilibrium of both, resulting in either their amalgamation or their permanent rupture; in short, in their "transformation."
In imagining any such systems as those of Fig. 9 as constituting actual molecules, it is to be remembered that the proportion of satellites to nucleus may be widely variable. In the case of solids the nuclei must embody the greater portion of the mass of the molecule. They must be small in diameter, very dense, and very rigid from their high speed of rotation. The satellites to correspond would be few, but would possess great density and high velocity. In the case of gases, the nuclei would possess large diameters, low densities and relatively low peripheral speeds. The satellites would be relatively of much greater mass than in solids.
If the proportion of satellitic to total mass of the molecule be represented by k, then the repulsive force developed by two approaching systems would vary, not only inversely with some power of the distance, but proportionally to M2(k — k2). This expression reaches its maximum when k=J or when the mass is equally divided between nucleus and satellites. It is therefore to be expected that the possibilities for elastic force of repulsion should be the greatest in some intermediate stage, such as the liquid, where the satellites would bear a medium proportion to nucleus, rather than in the extreme conditions of solid or gas, where either nuclear or satellitic mass preponderates. This seems to be true in nature. In the gases the elasticity is well-nigh perfect, but the force of repulsion is small. In the solids the force of repulsion is very great, but the elasticity is quite imperfect. In the liquids, however, the force resisting compression is very great, and at the same time the elasticity is excellent.